Okadaic acid, a protein phosphatase inhibitor, inhibits nerve growth factor-directed neurite outgrowth in PC12 cells.
The biochemical mechanisms involved in neurite outgrowth in response to nerve growth factor (NGF) have yet to be completely resolved. Several recent studies have demonstrated that protein kinase activity plays a critical role in neurite outgrowth. However, little information exists about the role of protein phosphatases in the process. In the present study, okadaic acid, a phosphatase inhibitor (specific for types 2A and 1) and tumor promoter, was used to investigate the role of protein phosphatases in neurite outgrowth in PC12 cells. PC12 cells cultured in the presence of 50 ng/ml of NGF started to extend neurites after 1 day. After 3 days, 20-25% of the cells had neurites. Okadaic acid inhibited the rate of neurite outgrowth elicited by NGF with an IC50 of approximately 7 nM. This inhibition was rapidly reversed after washout of okadaic acid. Okadaic acid also enhanced the neurite degeneration of NGF-primed PC12 cells, indicating that continual phosphatase activity is required to maintain neurites. Taken together, these results reveal the presence of an okadaic acid-sensitive pathway in neurite outgrowth and imply that protein phosphatase plays a positive role in regulating the neuritogenic effects of NGE.